Cloning and characterization of a novel all-trans retinol short-chain dehydrogenase/reductase from the RPE.
In the photic visual cycle, retinal G protein-coupled receptor (RGR) isomerizes all-trans retinal to 11-cis retinal in the retinal pigment epithelium (RPE) after illumination. It is unclear, however, how all-trans retinal, the substrate for RGR, is generated in the RPE, because no all-trans retinol dehydrogenase (atRDH) has been identified in the RPE. This study was conducted to identify the atRDH that generates all-trans retinal in the RPE. The full-length cDNA encoding a novel atRDH, RDH10, was cloned by PCR based on an expressed sequence tag (EST). Cellular localization was determined at the mRNA level by Northern blot analysis, RT-PCR, and in situ hybridization and at the protein level by immunohistochemistry with an antibody specific to RDH10. The activity was measured by an RDH activity assay with recombinant RDH10 expressed in COS cells. The full-length RDH10 was cloned from the human, cow, and mouse. These cDNAs encode a protein of 341 amino acids and have significant sequence homology with other short-chain dehydrogenases/reductases (SDRs). The human RDH10 shares 100% and 98.6% amino acid sequence identity with the bovine and mouse proteins, respectively, suggesting a highly conserved sequence during evolution. RDH10 is predominantly expressed in the microsomal fraction of the RPE. Human RDH10 expressed in COS cells oxidized all-trans retinol to all-trans retinal. RDH10 displayed substrate specificity for all-trans retinol and preferred nicotinamide adenine dinucleotide phosphate (NADP) as the cofactor. RDH10 is a novel retinol oxidase expressed in the RPE. This enzyme can generate all-trans retinal from all-trans retinol and may play an important role in the photic visual cycle.